Identification and functional characterization of the trigeminal ventral cervical reflex pathway in the swine.
Trigeminal motor reflexes are clinically useful for diagnosing brain stem lesions. We identified and functionally characterized the neuronal circuit of a new variant of the trigemino-cervical reflex involving the ventral cervical muscles in the swine. The distribution and functional properties of the field potentials of the trigeminal reflex elicited by electrical stimulations of the snout were determined with electrodes in different regions of the brain. The generator of the reflex was determined from scanning evoked magnetic fields over the brainstem. The neuronal circuit was determined with electrodes placed along the trigeminal reflex pathway. The reflex produced a large positive potential in the brain (up to 200 microV in the primary somatosensory cortex) with a latency of about 14ms. Its amplitude declined rapidly with stimulation rate above 0.5Hz and was abolished by a muscle relaxant. The accompanying magnetic field was produced by a generator ventral to the pons. This generator was found to be the ventral cervical muscles that were activated by a circuit involving the brainstem trigeminal nuclei and cervical motor nuclei. It is not known whether this new variant of the trigeminal cervical reflex is species-specific or it also exists in humans. It should be possible to test this possibility in humans, since it produces strong characteristic electrical potentials and magnetic fields in the swine. If it exists in humans, then it may be useful as a clinical tool for testing the integrity of the brainstem and C1 and C2 since the circuit is now identified and characterized in the animal model.